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PREFACE

The Hughes Aircraft Company Pioneer Venus final report is based on
study task reports prepared during performance of the "System Design Study
of the Pioneer Spacecraft,' These task reports were forwarded to Ames
Research Center as they were completed during the nine months study phase.
The significant results from these task reports, along with study results
developed after task report publication dates, are reviewed in this final
report to provide complete study documentation. Wherever appropriate, the
task reports are cited by referencing a task number and Hughes report refer-
ence number. The task reports can be made available to the reader specific-
ally interested in the details omitted in the final report for the sake of brevity.

This Pioneer Venus Study final report describes the following baseline
configurations:

. "Thor/Delta Spacecraft Baseline" is the baseline presented at
the midterm review on 26 February 1973.

. "Atlas/Centaur Spacecraft Baseline" is the baseline resulting
from studies conducted since the midterm, but prior to receipt
of the NASA execution phase RFP, and subsequent to decisions
to launch both the multiprobe and orbiter missions in 1978 and

use the Atlas/Centaur launch vehicle.

. "Atlas/Centaur Spacecraft Midterm Baseline' is the baseline
presented at the 26 February 1973 review and is only used in the
launch vehicle utilization trade study.

The use of the International System of Units (SI) followed by other
units in parentheses implies that the principal measurements or calculations
were made in units other than SI. The use of SI units alone implies that the
principal measurements or calculations were made in SI units. All conver-
sion factors were obtained or derived from NASA SP-7012 (1969).

The Hughes Aircraft Company final report consists of the following
documents:

Volume 1 - Executive Summary -provides a summary of the major
issues and decisions reached during the course of the study. A brief
description of the Pioneer Venus Atlas/Centaur baseline spacecraft
and probes is also presented.
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Volume 2 - Science - reviews science requirements, documents the
sciencewpeculiar trade studies and describes the Hughes approach
for science implementation.

Volume 3 - Systems Analysis - documents the mission, systems,
operations, ground systems, and reliability analysis conducted on
the Thor/Delta baseline design.

Volume 4 - Probe Bus and Orbiter Spacecraift Vehicle Studies -
presents the configuration, structure, thermal control and cabling
studies for the probe bus and orbiter, Thor/Delta and Atlas/Centaur
baseline descriptions are also presented.

Volume 5 - Probe Vehicle Studies ~ presents configuration,
aerodynamic and structure studies for the large and small probes
pressure vessel modules and deceleration modules. Pressure
vessel module thermal control and science integration are discussed.
Deceleration module heat shield, parachute and separation/despin
are presented. Thor/Delta and Atlas/Centaur baseline descriptions
are provided,

Volume 6 - Power Subsystern Studies

Volume 7 - Communication Subsystem Studies

Volume 8 - Command/Data Handling Subsystems Studies

Volume 9 - Altitude Control/Mechanisms Subsystern Studies

Volume 10 - Propulsion/Orbit Insertion Subsystem Studies

Volumes 6 through 10 - discuss the respective subsystems for the
probe bus, probes, and orbiter. Each volume presents the sub-
system requirements, trade and design studies, Thor/Delta baseline
descriptions, and Atlas/Centaur baseline descriptions.

Volume 11 - Launch Vehicle Utilization - provides the comparison
between the Pioneer Venus spacecraft system for the two launch
vehicles, Thor/Delta and Atlas/Centaur. Cost analysis data is
presented also. |

Volume 12 - International Cooperation - documents Hughes suggested
alternatives to implement a cooperative effort with ESROQO for the
orbiter mission. Recommendations were formulated prior to the
deletion of international cooperation.

Volume 13 - Preliminary Development Plans « provides the
development and program management plans,

iv



Volume 14 - Test Planning Trades -documents studies conducted to
determine the desirable testing approach for the Thor/Delta space-
craft system. Final Atlas/Centaur test plans are presented in
Volume 13.

Volume 15 - Hughes IRAD Documentation - provides Hughes internal
documents generated on independent research and development money
which relates to some aspects of the Pioneer Venus program. These
documents are referenced within the final report and are provided for
ready access by the reader.

Data Book - presents the latest Atlas/Centaur Baseline design in an
informal tabular and sketch format. The informal approach is used
to provide the customer with the most current design with the final

report.
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1.0 SYNOPSIS
PROGRAM DEVELOPMENT PLAN

The Program Development Plan will be submitted with the proposal presently
being prepared in response to the RFP. The Plan will be presented in three
volumes as shown below,

VOLUME I — TECHNICAL DEVELOPMENT PLAN
1.0  ORGANIZATION — Presents the Hughes Pioneer Venus program organization

including all staff functions, and the responsible engineering activities. Key
individuals are identified,

2.0 PROGRAM TASKS AND SCHEDULE — Presents the Master Phasing Schedule, the
Work Breakdown Structure and the performing Pioneer Venus Program organizational
elements. A cross-reference between the WBS and the Statement of Work included
in the RFP is presented,

3.0 SUBSYSTEM DEVELOPMENT PLAN — Presents a task description cross-referenced
to the RFP Statement of Work, the development schedule and manpower spread, the
development testing, flight hardware testing, hardware deliverables (including
all development hardware), development problems and proposed approach for
resolution, and finally a description of the approach to a low cost program.
All of the above are presented for each of the following subsystems:

Probe Vehicles

Command and Data Handling

RF

Antenna

Attitude Control and Mechanisms

Power

Probe Bus and Orbiter Structures and Thermal
Propulsion and Orbit Insertion Motor

4.0 SUBCONTRACTS — Identifies all hardware items that will be subcontracted
(excluding parts and materials), the basis for the decision to buy rather than
make, the name of the selected subcontractor, and the competition list for each
subcontracted item with bid price for each competitor.

5.0 DELIVERABLE ITEMS — Presents in tabular form the spacecraft flight hard-
ware to the unit level, the quantities, and the required delivery dates. 1In
addition, this section identifies all Ground Support Equipment by item and




required delivery dates; the Government Furnished Equipment, required delivery
dates, and cognizant contract number; and finally the deliverable computer
software items.

6.0 DEVELOPMENT PLAN APPENDICES — This section presents a number of the
development plans in summary form, which will be provided during the execution
phase of the program in detail. The intent here is to demonstrate an under-
standing of the requirements, and this contractor's appreach, rather than
define the detail procedures involved with each plan. The specific plans
covered in this section are:

System Engineering Plan

Science Instrument Integration Plan
EMI Control Plan

Magnetic Control Plan

Configuration Management Plan
Manufacturing Plan

Safety Plan

Facilities Plan

Contamination Control Plan

In general, each plan presents the organization and management of the tasks,
applicable documents, proposed plan for implementing the RFP requirements, and
this contractor's approach to reducing costs in the specific area being treated.

VOLUME II — INTEGRATION, TEST AND LAUNCH SUPPORT PLAN

1.0 INTEGRATED TEST PLAN — Presents all tests to be performed, including
development, unit flight hardware, and system level testing. Environmental
test requirements, test sequences, and test equipment and facilities are definec
System level test schedules are presented in some detail and the system test
organization is also described. This contractor's approach to a low cost
program in the test area is also presented. And finally, a task description

is provided with cross-reference to the RFP Statement of Work, ‘

2.0 LAUNCH OPERATIONS — Presents the activities to be performed at the
Eastern Test Range, the organization devoted to this activity, and the test
sequences and schedules. A task description with cross-reference to the RFP
Statement of Work is presented. This contractor's approach to a low cost
program in this area is also presented.

3.0 GROUND SUPPORT EQUIPMENT — Defines all mechanical and electrical ground
support equipment to be developed on this program. Utilization of this equip-
ment is presented. A task description with cross-reference to the RFP Statemeni
of Work is included as is this contractor's recommended low cost approach.

4.0 TEST SOFTWARE PLAN — All computer software to be used during system level
testing is defined in this plan. 1In addition, the computer complex recommended
for this program is defined.




VOLUME III — RELIABILITY AND QUALITY ASSURANCE PLAN

1.0  RELIABILITY PLAN — The tasks to be performed are described together with
a cross-reference to the RFP Statement of Work. Procedures for selection and
control of parts, materials and processes to be used on this program are

defined. Parts screecning

requirements are also covered in this section,

Failure reporting and procedurcs for disposition of failures are presented.
Subcontractor control in the areas of parts, materials and processes, and
failure reporting are also covered, and finally the organization and management

of this task is covered.
sections.

Low cost approaches are identified as in previous

2.0 QUALITY ASSURANCE PROGRAM PLAN — Procedures for manufacturing control,

including inprocess inspection and spacecraft assembly inspection are presented.

The procedures for review
covered for both in-house
traceability requirements
recommendations for a low

and disposition of material nonconformances are

and subcontracted manufacturing., Quality records and
are defined. As in previous sections, this contracter's
cost program in this area are presented.
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2.0 TPROGRAM DEVELOPMENT PLAN
DETATLED OUTLINE

VOLUME T - TECHNICAL DFEVELCPMENT PLAN

1.0 ORGANIZATION (Modular Format)

*1.,1 Pioncer Venus Program Organization Based On Functional
Responsibilities

*1,2 GE Organization Interfaces Directly with Hughes Probes Manager

2.0 PROGRAM TASKS & SCHEDULE (Modular Format)

*2.,1 Phase I Oriented To Conceptual Design Activities

%2.2  Phase IT Oriented To Hardware Fabrication & Test

*2.3 Low Cost Approach Emphasis On Pioneer Venus

*2.4  Work Breakdewn Structure Provides Program Control Visibility

*2.,5 Organization Task Responsibility Related to WBS and RFP Statement
- of Work

3.0 SUBSYSTEM DEVELOPMENT PLANS (Modular Format)

3.1 Probe Vehicles

3.1.1 Probe Development Schedule

3.1.2 Low Cost Approach

*3,1,3 Development and Flight Hardware Testing
3.1.4 Hardware Requirements

3.1.5 Deceleration Module

*3.1.5.1 Task Description With RFP Statement of
Work Cross-Reference
*3,1.5.2 Development Plan Including Schedule &

Manpower
#3.1.5.3 Heat Shield/Structure
*3.1.5.4  Parachute
*3,1.5.5 Separation/Despin

#3.1.5.6  Aerodynamics

3.1.6 Pressure Vessel Module

%3,1.6.1 Task Description With RFP Statement of
Work Cross-Reference

*3.1.6.2 Development Plan Including Schedule and
Manpower

*3.1.6.3 Thermal Control
*#3.1.6.4  Structures and Dynamics
*3.1.6.5 Aerodynamics

5
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3.3

3.4

3.5

3.6

Command & Data Handling Subsystems Development Plan

*3.2,1

W

3.2.2
3.2.3
*3.2.4
%3.2.5
3.2.6

Task Description With RFP Statement of Work Cross-
Reference

Development Plan Including Schedule & Manpower
Discussion of Low Cost Approaches

Development & Flight Hardware Tests

Hardware Requirements (Derivation, Mods, New)
Potential Problems & Approaches To Scolutions

RF Subsystem Development Flan

*3.3.1

Task Description With RFP Statement of Work Cross-
Reference

Development Plan Including Schedule & Manpower
Discussion of Low Cost Approaches

Development & Flight Hardware Tests

Hardware Requirements (Derivation, Mods, New)
Potential Problems & Approaches to Solutions

Antenna Subsystem Development Plan

*3.4.1 Task Description With RFP Statement of Work Cross-
Reference
*3,4,2 Development Plan Including Schedule & Manpower
3.4.,3 Discussion of Low Cost Approaches
3.4.4 Development & Flight Hardware Tests
%3.4,5 Hardware Requirements (Derivation, Mods, New)
%3.4.6 Potential Problems & Approaches to Solutions
Attitude Control & Mechanisms Development Plan
%#3,5.1 Task Description With RFP Statement of Work Cross-
Reference
%3,5,2 Development Plan Including Schedule & Manpower
#3.5,3 Discussion of Low Cost Approaches
%3,.5.4 Development & Flight Hardware Tests
%*3,5.5 Hardware Requirements (Derivation, Mods, New)
*3,5.6 Potential Problems & Approaches to Solutions

Power Subsystem Development Plan

Task Description With RFP Statement of Work Cross-
Reference '

Development Plan Including Schedule & Manpower
Discussion of Low Cost Approaches

Development & Flight Hardware Tests

Hardware Requirements (Derivation, Mods, New)
Potential Problems & Approaches to Solutions



3.7 Probe Bus & Orbiter Structures & Thermal Development Plan

*3.7.1 Task Description With RFP Statement of Work Cross

Reference .
%3,7.2 Development Plan Including Schedule and Manpower
3.7.3 Low Cost Approaches

%3,7.3.1 Structures & Dynamics Low Cost Approaches
*3,7.3.2 Thermal Low Cost Approaches
3.7.4 Development & Flight Hardware Testing

%3,7.4.1 Structures Development & Flight Hardware
Tests
%3,7.4,2 Thermal Development & Flight Hardware Tests

*3,7.5 Hardware Requirements
*3,7.6 Potential Problems & Approaches to Solution

3.8 Propulsion & Orbit Insertion Motor Development Plan

#3,8.1 Task Description With RFP Statement of Work Cross-
Reference :
3.8.2 Development Plan Including Schedule & Manpower
3.8.3 Discussion of Low Cost Approaches
*3.8.4 Development & Flight Hardware Tests .
3.8.5 Hardware Requirements {Derivation, Mods, New)
3.8.6 Potential Problems & Approaches To Solutions

4,0 SUBCONTRACTS (Modular Format)

-

*4.1 Make or Buy Plan Emphasizes Buying Existing Equipment
*4.,2 Procurcment Specifications are Written to Encourage Competition

*4,3 Subcontractors Are Selected on Basis of Low Cost and Acceptable
Technical Risk

4.4 Subcontractors Selected for Pioneer-Venus Program

%*4,4.1 Major Subcontractors (X, Y, Z) Have Been Selected
‘for the PV Program
*4,4.2 Minor Subcontractors Have Also Been Selected for All
Other Subcontracts, to Allow Contract Award at Program
Go-Ahead
*4.4.3 GE's Re-Entry and Environmental System Division Selected
: For The Deceleration Module



5.0

6,0

CONTRACT PELIVERABLE ITEMS (Modular Format)

%5.1 Spacecraft Equipment Commonality

%5,2 Probes Equipment Commonality

%5.3 Ground Support Equipment List

*5.4 GFE List, Need Dates and Contract Autherity
*5.,5 Computer Software

DEVELOPMENT PLAN APPENDICES (Non-Modular Format)

6.1 System Engineering Plan

.1.1 System Engineering Organization

1.2 System Engineering Task Description With RFP
Statement of Work Cross-Reference

6.1.3 Low Cost Approach

6.1.4 Pioneer Venus Specifications

6.1.5 Equipment Design Reviews

6.2 Science Instrument Integration Plan
6.2.1 Science Instrument Integration Organization
6.2,2 Task Description With RFP Statement of Work

Cross-Reference

6.2.3 Low Cost Approach

6.2.4 Science Instrument Integration Task Schedule
6.2.5 Interface Definition and Control

6.2.5.1 Development of Interface Documentation
6.2.5.2 Inter face Specifications
6.2,5.3 Interface Change Control
6.2.6 Plans and Procedures
6.2.6.1 Science Instrument Test Plan

6.2.6.2 Magnetic Comtrol
6.2.6.3 EMI Control
6.2.6.4 Contamination Control

6.2.7 Inter face Hardware
6.2.8 Facilities and Test Equipment

6.2.8.1 Instrument Integration Console
6.2.8.2 Instrument Test Laboratory



6,3 Elcctromaghetic Interference Control Plan

6.3.1 Management and Organization
6.3.2 Low Cost Approach
6.3.3 EMI Contreol Design Requirements

6.3.3.1 Bus and Orbiter RF Subsystem

6.3.3.2 Bus and Orbiter Data Handling Subsystem
6.3.3.3 Bus and Orbiter Attitude Control Subsystem
6.3.3.4 Bus and Orbiter Power Subsystem

6.3.3.5 Probes

6.3.3.6 Science Instruments

6.3.4 EMI Test Verification Requirements

6.4 Magnetic Control Plan

1 Specification Requirements
2 Management and Organization
.3 Low Cost Approach

4 Magnetic Properties Control

6.4.4.1 Spacecraft Design

6.4.4.2 Parts, Materials, and Processes
6.4.4.3 Subcontracted Ttems

6.4.4.4 Science Instruments

6.4.4.5 Documentation and Procedures

6.4.5 Magnetic Testing

6.4.5.1 Unit Level Tests
6.4.5.2 Spacecraft Tests

6.4.6 Magnetic Facilities and Test Equipment

6.5 Configuration and Data Management Plan
6.5.1 Organization '
6.5.2 Task Description With RFP Statement of Work

Cross-Reference
6.5.3 Low Cost Approach
6.5.4 Configuration Management Plan

6.5.4.1 Configuration Identification
6.5.4.1,1 Specification Tree
6.5.4.1.2 Engincering Drawings
6.5.4,1.3 Configuration Identification List
6.5.4.2 Configuration Control
6.5.4.2,1 Change Classification
6.5.4,2,2 Change Processing
6.5.4.2.3 Procedures
6.5.4.2.4 Waivers and Deviations
6.5.4.3 Configuration Accounting
6.5.4.4 Test Computer Software



6.5.5 D

ata Management Plan

6.5.5.1 Contract Data Requirements List
6.5.5.2 Data Identification

6.5.5.3 Pata Control

6.5.5.4 Data Accountability

6.5.5.5 Data Services

Manufacturing Plan

6.6.1 Management and Organization
6.6.1.1 Organization
6.6.1.2 Production Control

6.6.2 Task Description with RFP Statement of Work Cross-
Reference

Low Cost Approach

Manufacturing Techniques

=

6.6.4.1 Digital Electronics
2 RF Units and Antennas

3 Power

N/ Propulsion

5 Attitude Control and Mechanisms
6 Structures

7 Harness

6.6.5 Spacecraft Assembly
6.6.5.1 Multiprobe Spacecraft
6.6.5.2 Orbiter

Safety Plan

6.7.1 Management and Qrganization
6.7.2 System Safety Monitoring
6.7.3 System Safety Analysis
Facilities Plan

6.8.1 Low Cost Approach

6.8.2 Program Management and Engineering Development
6.8.2.1 Program Office and Responsible Engineering
Activities
6.8.2.2 Engineering Development Facilities

6.8.3 Manufacturing Facilities

6.8.3.1 RF Electronics
6.8.3.2 Antenna

6.8.3.3 Digital Electronics
6.8.3.4 Electrical Power
6.8.3.5 Propulsion

6.8.3.6 Spacecraft Assembly
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6.9

6.8.4

6.8.5

System Test Facilities

6.8.4.1 Space Simulation Laboratory
6.8.4.2 Mass Propertics Facility
6.8.4.3 Static Test Facilities

6.8.4.4 Magnetic Test Facility

Government Facilities

Contamination Control Plan

6.9.1
6.9.2
6.9.3

6.9.4

6.9.5

6.9.6

Particulate Contamination Control Requirements
Qutgassing Control Requirements
Low Cost Approach

Contamination Control

6.9.4.1 Unit Fabrication and Test

6.9.4.2 System Integration
6.9.4.3 Environmental Test
6.9.4.4 Preparation for Delivery
6.9.4.5 Eastern Test Range

Outgassing Control

6.9.5.1 Parts and Materials Selection
6.9.5.2 Qutgassing Properties Assessment

Facilities and Equipment

11



INTEGRATED TEST PLAN

VOLUME 11 - INTEGRATION, TEST AND LAUNCH SUPPORT PLAN

(Medular Format)

*1.1

1.2

1.3

*1.4
*1.5
#1.6
*1.7
*1.8

*1.9

Test Planning Emphasizes Low Cost

Organization

#1,2.1 Test Operations Organization Reports Directly to
Program Manager

%1.2.2 Spacecraft Integration and Test Team

%1.2.3 Subsystem Activities Derive Test Requirements from.
Program Office Direction

%1.2.4 Test Review Board Organization

Low Cost Approach

*1.3.1
*1.3.2

Low Cost Approach Emphasizes Minimum Testing

Rationale for Deviations to RFP Requirements

Task Description with RFP Statement of Work Cross-Reference

Development Tests Focus on New Technology

Flight Hardware Unit Requirements Emphasize Selective Testing

Flight Hardware Unit Test Descriptions

Spacecraft and Probe Protoflight Test Requirements

Spacecraft and Probe Protoflight Test Flow Diagrams

*1.9.1

*1.9I2

*1,9.3

Long Form and System Readiness Performance Tests
Verify Functional Integrity

Probe Envirommental Tests

%1,9.2.1 Probe Vibration Test Substitutes Random for
Acoustic

%1.9.2.2 Probe EMC Tests to Verify RF Integrity

%1.9.2.3 Probe STV to Simulate Post-Separation
Pre-Entry

%1.9.2.4 Probe Pressure Temp to Simulate Entry Phase

%1.9.2.5 Probe High-g Verified at Development and

Unit Level

Multiprobe and Orbiter Spacecraft Environmental Tests

PRECEDING PAGE BLANK NOT FILMED
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2.0

1,10

Science Instrument Test
*1.10.1 Science Instrument Test Flow Diagram

*1.10.2 Ames Responsible for Science Instrument Testing

Assembly and Test Schedules Include Contingency for Unexpected

*1.12.1.1 Scientific Spacecraft Assembly and Test
Facility Available for Pioneer-Venus

*1.12.1.2 Environmental Tests to Be Performed in
Hughes and ARC Facilities with Few
Exceptions

1.12.2 Science Instrument Test

%1.12.2,1 Instrument Laboratory
*1,12.2,2 Instrument Integration Comnsole

OPERATIONS PLAN (Modular Format)

Low Cost Approach Emphasizes Single Launch Team

Launch Operations Organization

Task Description With RFP Statement of Work Cross-Reference
Test Planning Provides Contingency for Unexpected Problems

Assembly Building Activities
*2.6.1 GSE Setup and Calibration

*2,6,2 Spacecraft and Probe Assembly Checkout and Pressure
Demonstration '

*2.6,3 Spacecraft/DSN Compatibility Tests

at Hughes
*1.11
Problems
1.12 Facilities and Equipment
1.12.1 System Test
*1713 Documentation
LAUNCH
*2.1 Intreoduction
*2,2
*2.3
*2.4
*2.5
2.6
2,7

Explosive Safe Facility and Solid Propellant Area Operations
*2,7.1 Explosive Safe Facility Operations

%2.7.2  Solid Propellant Area Activities
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3.0

2.8

Launch Pad Activitics
*2.8.1 Tfansfer, Mating and Checkout
%2,8.2 Spacccraft/Launch Vehicle RF Tests

#2.8.3 Final Launch Preparations

%#2.10.1 Agency Interaction and Working Interfaces

%2.10.2 Launch Site Facilities and Support Activities

SUPPORT EQUIPMENT (Modular Format)

Task Description With RFP Work Statement Cross-Reference
Modular Approach Reduces GSE Costs
MGSE Categorized by Functional Usage

*3.4.1 Lifting and Handling Equipment

%#3.4.4 Test and Checkout Equipment

%3.4,6 Transportation and Storage Equipment

#3,4,7 Launch Operations Unique Equipment

*2.9 Probe Rework
2.10 Special Activities
*2 .11 Documentation
GROUND
*3.1 Introduction
*3,2
*3.3
*3.4
*3,4,2 Alignment Equipment
*3.4.3 Test Fixtures
*3,4.5 Protective Devices
*3,5

Palletized EGSE Provides Ease of Mobility

%*3,5.1 Overlapping Orbiter and M/P Spacecraft System Tests
Dictate Multiple Test Complexes

*3,5.2 System Test Sets Support Multiprobe Bus Orbiter and Probes
Activities

*3,5.2.1 Uplink RF and Command Equipment
*3.5.2.2 Downlink RF and Telemetry Equipment
*3,5,2,3 Computer and Peripherals

*3,5,2.4 Power and Pyrotechnics Test Equipment
*3,5.2.5 General Purpose Test Equipment

%*3,5.3 Launch Operations Unique Equipment Common to Multiprobe
and Orbiter Launches

15



*3,6 Special Test Equipment

%3.7 Scientific Instrument Interfaces Verified Prior to System
Integration

*3.8 GSE Development Schedules
*3.9 GFE Utilization
*3,10 Documentation

TEST COMPUTER PLAN (Modular Format)

*4,1 Introduction

%4,2 Low Cost Approach

#4.3 Test Computer Description (Hardware)
4.4  Software Description

*4,4,1  Operating System
%4,4,2 Command Processing
*4,4,3 Telemetry Processing

%4 .4,4 Applications Programs

16
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1.0
2.0
3.0

4.0

5.0

VOLUME TIT - RELIABTLITY AND QUALITY ASSURANCE PLAN

{Non-Modulax Format)

ORGANTZATION AND RESPONSIBILITIES

TASK DESCRIPTION AND RFP STATEMENT OF WORK CROSS-REFERENCE

LOW COST APPROACH

RELIABILITY PROGRAM PLAN

4.1

4,2

bk

Assessment and Evaluation

Parts, Materials and Processes

4.2.1 Parts, Materials, Processes Contrel Board

4,2.2 Parts Specifications and Screening

Failure Reporting and Corrective Action
4.3,1 Failure Review Control

4,3.2 Failure Review Board

Subcontractor and Supplier Control

QUALITY ASSURANCE PROGRAM PLAN

3.1

5.2

5.3

5.4

5.5

Manufacturing Control
5.1.1 In-Process Assembly Inspection

5.1.2 Spacecraft Assembly Inspection

Material Review
5.2.1 Initial Quality Review
5.2.2 Material Review Board

Procurement Control

Quality Records and Traceability
5.4.1 Quality Records
5.4.2 Traceability

Ground Support Equipment Quality Control
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